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e.2013.05Abstract Background: Adopting clear guidelines for diagnosis and management of bronchial
asthma could improve the medical care services administered to asthmatic patients. This can be
reﬂected on amelioration of manifestations, decrease of attacks of asthma and hence decrease the
medical burden of the disease.
Objectives: The current study was designed to evaluate the adherence of primary health care phy-
sicians to the recommendations of the National Protocol for Management of Asthma in Kuwait
and the factors affecting this adoption, reveal their knowledge, attitude and practices about bron-
chial asthma, and identify barriers for caring of asthmatic patients.
Subjects and methods: The target population was primary health care physicians. All the primary
health care physicians of two randomly selected health districts, out of ﬁve, were included. Out of
376 physicians available during the ﬁeld period, 250 agreed to share in this study with an overall
response rate of 66.5%.
Results: The results showed that only 37.2% of the studied primary health care physicians were
adhering to asthma guidelines. Level of education, Knowledge about asthma, and clinical practice
proved to be signiﬁcant predictors of adherence to asthma guidelines. Although physicians had a
high positive attitude toward asthma yet, they have poor knowledge and practice scores. The most
common institutional barriers were improper follow up system and lack of spirometers, while heavynistry of Health, Department
965 66337402.
(M.I. Kamel).
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18 F.N. Almutawa et al.workload and lack of training were the main barriers related to health staff. Non compliance of
patients to management and follow up schedules were on the top of barriers related to patients.
Conclusion: Physicians at the primary health care centers had a low adherence rate to asthma
guidelines. Although they had high positive attitude toward asthma yet their knowledge and prac-
tice need improvement. To enhance adequate medical care to asthmatics; focus should be concen-
trated on increasing awareness and task based on job training of physicians as well as providing
lung ventilation measuring equipment and improving the follow up system of bronchial asthma.
ª 2014 Alexandria University Faculty of Medicine. Production and hosting by Elsevier B.V. All rights
reserved.1. Introduction
Bronchial asthma is deﬁned as a chronic inﬂammatory disease
characterized by hyper-responsiveness and hypersensitivity
affecting mainly the medium sized and small bronchi. It is con-
sidered as one of the most frequent obstructive chronic respi-
ratory conditions that is characterized by a highly recurrent
nature. Incidence of bronchial asthma is increasing. World-
wide; an average estimate of 8% of the population are suffer-
ing from bronchial asthma.1 The World Health Organisation
estimated that 15 million disability-adjusted life years are lost
annually due to bronchial asthma.2 In addition, the high prev-
alence and mortality rates of the disease as well as the heavy
social and economic burden need to be carefully addressed.3–5
Proper diagnosis and management of patients suffering
from bronchial asthma can save both suffering and medical
cost. However, it has been shown that knowledge and compe-
tence of primary care physicians vary among countries and
with time in the same country.6–11 To reduce practice variabil-
ity and improve the quality of asthma care, the Global Initia-
tive for Asthma (GINA) guidelines had been developed and
updated by the World Health Organization in collaboration
with the National Heart, Lung and Blood Institute.12,13 Ku-
wait adopted these guidelines with minor modiﬁcations. The
guidelines include recommendations for diagnosing and mon-
itoring and organize treatment strategies into a stepwise ap-
proach in response to the asthma severity along with offering
a self-management plan.
Preparation and distribution of the guidelines, alone, do
not guarantee efﬁcient medical management of asthmatic pa-
tients. To obtain the required data about actual medical man-
agement and therapeutic schedules adopted according to
asthma guidelines requires investigations of the extent of adop-
tion of these guidelines by primary health physicians. Review-
ing the available literature about adherence to asthma
guidelines in Kuwait did not reveal any previous studies. Thus,
the current study was designed to evaluate the adherence of
primary health care physicians to the recommendations of
the National Protocol for Management of Asthma in Kuwait
and the factors affecting non adoption, estimate their knowl-
edge, attitude and practices about bronchial asthma, and iden-
tify barriers for caring of asthmatic patients.2. Subjects and methods
An observational cross-sectional study design was adopted for
this study. The study was carried out in the primary health care
centers in Kuwait. Out of the ﬁve health districts in Kuwait;
two districts were randomly selected to carry out this study.All physicians available during the ﬁeld work of the study in
the primary health care centers were the target population of
this study. The study covered the period between March
2012 to September 2012. Data were collected over three
months starting from the May to July, 2012. All selected phy-
sicians were directly interviewed, using a structured question-
naire, in their primary health care centers in a specially
prepared quiet room that provided privacy. Physicians were
interviewed during the working time in response to the coordi-
nation suggested by director of the center.
Data of this study were collected through a specially de-
signed questionnaire. This questionnaire consisted of several
sections. The ﬁrst section covered socio-demographic charac-
teristics, including age, sex, nationality, marital status, educa-
tional qualiﬁcation, and current job. The main outcome
variable of this study is adherence to asthma guidelines thus,
strict adherence to these guidelines was used to classify physi-
cians as adherent and non adherent to guidelines. One ques-
tion dealt with prevalence of asthma in Kuwait. The attitude
scale consisted of ten questions (importance of asthma inside
and outside Kuwait, impact of asthma on quality of life and
welfare, economic and emotional impacts, while the remaining
four questions covered medical burden, resources and the mul-
tidisciplinary approach for asthma management). A ﬁve point
Likert scale (1–5) was utilized to score each question of the
attitude scale (total score = 50), while dichotomous questions
(yes or no) were used for knowledge and practice scores. The
knowledge domain consisted of four sub-domains (diagnostic
tools, predisposing factors, asthma medicines, and ways of
drug use). The ﬁrst sub-domain dealt with diagnostic tools of
asthma (history taking, spirometry, and chest imageing, total
score = 5), while the second sub-domain (common predispos-
ing factors for asthma) consisted of seven factors, namely air
temperature, humidity, pollution, dust, pollen grains, animal
products, and foods/medicines, with a total score of 7. The
third sub-domain included the common groups of asthma
drugs (short and long acting beta 2 adrenoceptor agonists,
anticholinergics, glucocorticoids, ketotifen, adrenoreceptors,
leukotrience antagonists, and mast cell stabilizers, total
score = 8), while the last sub-domain dealt with the common
ways for administering asthma drugs (metered dose inhalation,
powder inhalation, nebulisers, oral, and injections, total
score = 5). Asthma guidelines were enquired about using four
questions (existence of the guidelines, keeping a copy of the
guidelines, receiving training on implementation, and strict
adherence to the guidelines). In addition, one question about
causes of non adherence to asthma guidelines was included.
Another section dealt with the adopted practices about asth-
ma. This section consisted of four questions (use and interpre-
tation of asthma diagnostic and management methods), in
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sures for asthma. One question dealt with sources of knowl-
edge of physicians about asthma. Barriers for adherence to
asthma guidelines were classiﬁed into three parts: institutional
barriers (ten questions), factors related to the health staff (ﬁve
questions), and barriers related to asthmatic patients (ﬁve
questions).
A pilot study was carried out on 25 physicians (not in-
cluded in the ﬁnal study). This study was formulated with
the following objectives: test the clarity, applicability of
the study tools (including mainly validity and reliability
of the used scales), accommodate the aim of the work to
actual feasibility, identify the difﬁculties that may be faced
during the application, as well as study all the procedures
and activities of the administrative aspects. Also, the time
of interviewing the health staff was estimated during this
pilot study. The necessary modiﬁcations according to the
results obtained were done, so some statements were re-
worded. Also, the structure of the questionnaire sheet was
reformatted to facilitate data collection. The average inter-
viewing time was 15 min. Reliability analysis showed that
all the studied 4 knowledge sub-domains had a Kronbach
alpha of 0.742, 0.853, 0.896, and 0.781, respectively, while
such values for the attitude scale and practice scale were
0.764 and 0.723.
3. Statistical analysis
The Excel program was used for data entry. A ﬁle for data
entry was prepared and structured according to the variables
in the questionnaire. After data were fed to the Excel pro-
gram; several methods were used to verify data entry. These
methods included the following: simple frequency, cross-tab-
ulation, as well as manual revision of entered data. Percent
scores were calculated for knowledge total score and its con-
stituent domains, as well as the total attitude and practice
score. Negative questions were reversed to add in the positive
direction before inclusion in the percent score. Percent score
was calculated for each domain using the following formula:
(Actual calculated scoreMinimum expected score) · 100/
(Maximum expected scoreMinimum expected score).
Before analysis; data were imported to the Statistical Pack-
age for Social Sciences (SPSS) which was used for both data
analysis and tabular presentation. The following statistical
measures were utilized:3.1. Descriptive Measures
Count, percentage, minimum, maximum, arithmetic mean,
and standard deviation.
3.2. Analytic measures
Chi square, Fisher exact test (for qualitative variables) and
Student’s t test (for normally distributed quantitative vari-
ables) were used. Mann–Whitney test was used for non
parametric variables. Forward likelihood multiple logistic
regression was used to identify signiﬁcant predictors of
adhering to asthma guidelines after controlling for the con-
founding effect of other variables. Selection of variables forforward likelihood multiple logistic regression was based on
forced entry multiple logistic regression. Variables having a
signiﬁcance level of 0.10 or less were included in the for-
ward likelihood model.
The level of signiﬁcance selected for this study was
P 6 0.05.
All the necessary approvals for carrying out the research
were obtained. The Ethics Committee of the Kuwaiti Ministry
of Health approved the research. A written format explaining
the purpose of the research was prepared and signed by the
physician before starting the interview. In addition, the pur-
pose and importance of the research were discussed with the
director of the health center.
4. Results
The total number of primary health care physicians was 453;
out of these 376 were available during the study period, only
250 agreed to share in the study with a response rate of 66.5%.
Table 1 shows socio-demographic characteristics of studied
primary health care physicians. The majority of the inter-
viewed physicians were married non Kuwaiti males with age
ranging from 25 up till 65 years. Less than half (44.0%) the
physicians were general practitioners, and almost an equal per-
cent (44.8%) were registrars. Almost half (50.4%) the physi-
cians spent 5–10 years at work, while 15.2% of them spent
less than 5 years, and 5.6% spent more than 25 years at work.
Those adhering to asthma guidelines were 93 physicians, while
the rest (157 physicians) did not strictly adhere to these guide-
lines. The results showed that only 37.2% of the studied pri-
mary health care physicians were adhering to asthma
guidelines. Only 7.6% of those not adhering to asthma guide-
lines knew about it while 27.4% of them had a copy of the
guidelines. Higher percentages of those adhering to asthma
guidelines tended to have higher age than those not adhering,
they also tended to spend more years at the current job yet,
and these differences were not statistically signiﬁcant. Also
no signiﬁcant differences were noticed with nationality, marital
status or gender. The only signiﬁcant difference was the level
of education as 14% of the adhering group had a doctorate
or board certiﬁcate compared with only 4.5% of those not
adhering.
Table 2 shows knowledge, attitude, and practice of primary
health care physicians about asthma guidelines. Those adher-
ing to guidelines had a signiﬁcantly higher mean percent over-
all knowledge score (79.0 + 13.5% compared with
55.3 + 12.2%) and practice (34.4 + 25.5% compared with
21.8 + 24.8%), while both groups had similar attitude score
(84.1 + 11.9% compared with 83.8 ± 10.5%). The main rea-
son for not adopting the asthma guidelines was its difﬁculty
to the patients (49%) followed by its incompleteness (24.2%)
in their opinion.
Table 3 reveals the sources of knowledge about bronchial
asthma for physicians adhering and not adhering to asthma
guidelines. The most common source for both groups is prac-
tical experience (25.8% and 35.7%) followed by literature and
textbooks (24.7% and 24.2%). The least mentioned sources
were mass media (1.1% and 0.6%) and colleagues (1.1% and
0.6%).
Table 4 portrays barriers for administering sufﬁcient health
care for asthmatic patients by primary health care physicians.
Table 1 Sociodemographic characteristics of physicians adhering and not adhering to asthma guidelines.
Characteristic Not adhering No (%) Adhering No (%) Total No (%) Chi square test2 (P)
Age (years)
<30 6 (3.8) 3 (3.2) 9 (3.6) 5.121 (0.163)
30 63 (40.2) 25 (26.9) 88 (35.2)
40 58 (36.9) 40 (43.0) 98 (39.2)
50+ 30 (19.1) 25 (26.9) 55 (22.0)
Gender
Male 100 (63.7) 64 (68.8) 164 (65.6) 0.679 (0.410)
Female 57 (36.3) 29 (31.2) 86 (34.4)
Marital status
Married 142 (90.4) 87 (93.5) 229 (91.6) 0.731 (0.393)
Single 15 (9.6) 6 (6.5) 21 (8.4)
Nationality
Kuwaiti 17 (10.8) 15 (16.1) 32 (8.8) 1.47 (0.225)
Non Kuwaiti 140 (89.2) 78 (83.9) 218 (91.2)
Educational certiﬁcate
Bachelor 39 (24.8) 14 (15.0) 53 (21.2) 9.256 (0.010)
Master 111 (70.7) 66 (71.0) 177 (70.8)
PhD/Board 7 (4.5) 13 (14.0) 20 (8.0)
Specialty
Family physicians 18 (11.5) 16 (17.2) 34 (13.6) 2.206 (0.363)
General practitioner 73 (46.5) 37 (39.8) 110 (44.0)
Others 66 (42.0) 40 (43.0) 106 (42.4)
Job
Assistant registrar 51 (32.5) 18 (19.4) 69 (27.6) 6.586 (0.086)
Registrar 69 (43.9) 43 (46.2) 112 (44.8)
Senior registrar 31 (19.7) 25 (26.9) 56 (22.4)
Specialist/consultant 6 (3.8) 7 (7.5) 13 (5.2)
Years at work
<5 29 (18.5) 9 (9.7) 38 (15.2) 5.486 (0.139)
5 78 (49.7) 48 (51.6) 126 (50.4)
15 44 (28.0) 28 (30.1) 72 (28.8)
25+ 6 (3.8) 8 (8.6) 14 (5.6)
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two groups except for non adherence of asthmatic patients to
follow up schedules (45.2% compared with 30.6%). The most
frequently stated institutional barrier by both groups is impro-
per follow up system (38.7% compared with 31.8%). Heavy
workload was the most frequent barrier among barriers related
to the health staff (32.3% compared with 31.2%).
Studying the simultaneous effect of predictors of adhering
to asthma guidelines with controlling for the confounding ef-
fect by the multiple logistic model revealed that educational
certiﬁcate, asthma knowledge and practice scores proved to
be signiﬁcant predictors (Table 5).
5. Discussion
The high burden and cost of bronchial asthma in Kuwait14–17
combined with lack of proven diagnostic and monitoring facil-
ities, inadequate knowledge of current management of asthma,
and poor compliance of patients encouraged the primary
health care administrators to adopt national asthma guidelines
to improve the medical care administered to asthmatics and
decrease the disease burden.A poor adherence to the National Asthma Management
Guidelines was revealed with only 37.2% of them strictly
adhering to it. Poor compliance to asthma guidelines was also
demonstrated by many other studies.18–22 Although the stud-
ied physicians were aware about the existence of asthma
guidelines , it seems that casual awareness may not guarantee
familiarity of the guidelines.
It is really hard to identify deﬁnite reasons for this poor
adherence. The current study revealed that 49% of physicians
attributed their non adherence to the patients, while about one
quarter (24.2%) stated that the guidelines are not complete.
Those who admitted that it is difﬁcult for them to stick to
the guidelines constituted 22.3%, while 15.9% stated that the
guidelines are not suitable to be applied in Kuwait. Previous
studies revealed that poor understanding for estimating sever-
ity of asthma,23,24 underutilization of inhaled corticosteroids,25
difﬁcult implementation,19,26 difﬁcult dissemination,27 and
shortage of staff,28–30 were the main reasons for non adherence
to asthma guidelines.
The role of the primary health care in asthma management
demands that the health professional that provides compre-
hensive medical care should be adequately equipped with posi-
tive attitude, sound knowledge, and adequate practices.31,32
Table 2 Knowledge, attitude, and practice (KAP) of primary health care physicians adhering and not adhering to asthma guidelines.
KAP domains Not adhering (n= 157) Adhering (n= 93) Mann Whitney test (P)
Diagnostic methods (k1)
Min–Max 40–100 40–100 1.128 (0.259)
Mean + SD 81.5 + 16.7 83.9 + 17.0
Median 80.0 80.0
Predisposing factors (k2)
Min–Max 0.0–100 0.0–100 1.923 (0.055)
Mean + SD 55.9 + 27.7 61.4 + 28.0
Median 57.1 71.4
Asthma drugs (k3)
Min–Max 0.0–87.5 12.5–100.0 0.605 (0.545)
Mean + SD 41.0 + 17.3 43.4 + 22.6
Median 37.5 37.5
Administering medicines (k4)
Min–Max 0.0–80.0 20.0–80.0 2.969 (0.003)
Mean + SD 42.9 + 14.1 47.1 + 12.0
Median 40.0 40.0
Total knowledge score (k)
Min–Max 26.7–85.2 28.1–80.2 2.676 (0.007)
Mean + SD 55.3 + 12.2 59.0 + 13.5
Median 56.8 62.2
Attitude score
Min–Max 45.0–100.0 57.5–100.0 0.05 (0.960)
Mean + SD 83.8 + 10.5 84.1 + 11.9
Median 82.5 82.5
Practice score
Min–Max 0.0–100.0 0.0–100.0 4.211 (<0.001)
Mean + SD 21.8 + 24.8 34.4 + 25.5
Median 25.0 25.0
Causes of non adhering
Diﬃcult to adopt 35 (22.3%) –
Incomplete 38 (24.2%) –
Not suitable in Kuwait 25 (15.9%) –
Diﬃcult to be adopted by patients 77 (49.0%) –
Table 3 Sources of knowledge about asthma of primary health care physicians adhering and not adhering to asthma guidelines.
Source of knowledge Not adhering No (%) Adhering No (%) Fisher exact test
Medical school 29 (18.5) 17 (18.3) 1.00
Practice 56 (35.7) 24 (25.8) 0.123
On job training workshops 20 (12.7) 15 (16.1) 0.457
Colleagues 1 (0.6) 1 (1.1) 1.00
Conferences 12 (7.6) 12 (12.9) 0.188
Literature and textbooks 38 (24.2) 23 (24.7) 1.00
Mass media 1 (0.6) 1 (1.1) 1.00
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and non adherent groups of physicians had high positive atti-
tude score (84.1 ± 11.9% and 83.8 + 10.5%, P= 0.96) yet,
both groups had low knowledge (59.0 + 13.5% and 55.3 +
12.2%, P= 0.007) and practice (34.4 + 25.5% and
21.8 + 24.8%, P< 0.001) scores. One Australian study re-
vealed both poor knowledge and management of bronchial
asthma by general practitioners.9 Another study among pri-mary health care physicians in Saudi Arabia revealed a low
mean total score of knowledge (37.7%) about the National
Protocol for Asthma Management.33 A consistent pattern to
the current study was revealed by Bhulani and his associates34
who showed that 28.6% of the general practitioners had
adequate knowledge about concepts of asthma while only
10.4% had adequate practice in asthma management. One
main ﬁnding of this study is that both knowledge and practice
Table 4 Barriers for administering primary health care services for asthmatic patients stated by physicians adhering and not adhering
to asthma guidelines.
Barriers Not adhering No (%) Adhering No (%) Fisher exact test
Institutional barriers (B1)
Lack of interviewing place 10 (6.4) 8 (8.6) 0.614
Lack of multidisciplinary approach 20 (12.7) 11 (11.8) 1.00
Lack of spirometers 35 (22.3) 12 (12.9) 0.093
Lack of required medications 13 (8.3) 6 (6.5) 0.806
Lack of procedures 5 (3.2) 2 (2.2) 1.00
Lack of staﬀ 8 (5.1) 9 (9.7) 0.196
Lack of printed asthma plans 9 (5.7) 5 (5.4) 1.00
Defective referral system 1 (0.6) 2 (2.2) 0.557
Lack of asthma records 7 (4.5) 2 (2.2) 0.491
Improper follow up system 50 (31.8) 36 (38.7) 0.274
Barriers related to Health staﬀ (B2)
Lack of training 43 (27.4) 20 (21.5) 0.366
Lack of knowledge 7 (4.5) 10 (10.8) 0.070
Time constraints 34 (21.7) 20 (21.5) 1.00
Heavy workload 49 (31.2) 30 (32.3) 0.889
Health staﬀ cannot help 25 (15.9) 13 (14.0) 0.719
Barriers related to patients (B3)
Non complying with management 64 (40.8) 30 (32.3) 0.224
Not adhering to follow up schedules 48 (30.6) 42 (45.2) 0.029
Time constraints 12 (7.6) 7 (7.5) 1.00
Hiding the disease 14 (8.9) 3 (3.2) 0.118
Use of traditional prescriptions 19 (12.1) 10 (10.8) 0.840
Table 5 Signiﬁcant predictors for adhering to asthma guide-
lines revealed by forward likelihood multiple logistic regression
model.
Factors b Signiﬁcance Exp b 95% CI for Exp b
Educational
certiﬁcate
0.796 0.004 2.217 1.281–3.838
Knowledge score 0.024 0.031 1.025 1.002–1.048
Practice score 0.020 <0.001 1.020 1.009–1.031
Constant 3.968 <0.001 – –
The model succeeded to successfully predict 84.1% of non adherent
and 38.7% of adherent groups with an overall accuracy of 67.2%.
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predictors or adherence to asthma guidelines. A ﬁnding that
conﬁrms the importance of these factors as under-diagnosis
and inappropriate treatment has been found as major factors
contributing to morbidity and mortality attributed to asthma.9
Adequate medical care of asthmatic patients can play an
important role in reducing suffering of patients and controlling
severity of attacks of bronchial asthma. Multiple barriers can
intervene with proper administration of the required medical
care to asthmatics. This study revealed both adherent and
non adherent group agreed on the most common barriers that
impede adequate caring of asthmatics. Improper follow up sys-
tem and lack of spirometers were the main selected institu-
tional barriers. Further investigations showed a complex
follow up system with emergency treatment in hospitals,
admission in a specialized single center, adequate therapy only
in special clinics, and regular management in primary health
care centers. Lack of spirometers is a real administrative (avail-
ability) and technical (proper use and interpretation) problem.Inquiring about availability of spirometers in the studied
health care centers showed that only 17.2% of physicians
admitted that they are aware about its availability. Although
most cases of asthma can be diagnosed by detailed history
and examination alone, classiﬁcation of severity and further
monitoring require the measurement of ventilatory function.35
Several studies revealed lack of spirometers/peak ﬂow meters,
especially in developing countries.36 Lack of medication was
also stated as a barrier for medical care of asthmatics by
8.3% of non adherent and 6.5% of adherent physicians. A pre-
vious Kuwaiti study in 2002 revealed lack of essential medica-
tion of asthma in primary health care centers.37
Heavy workload and lack of training were the main barriers
related to health staff for administering medical care to asth-
matics revealed by this study. One more important ﬁnding re-
vealed by this is the main source of knowledge about asthma
for the studied physicians. Practice as a source of knowledge
was stated by 25.8% of those adherent to guidelines and
35.7% of those not adhering to asthma guidelines. Practice,
although is considered as a source of knowledge yet, it is nei-
ther sufﬁcient nor standardized. Primary care studies con-
cluded that guidelines can be readily accepted if they are
combined with task based training.37 A Canadian study re-
vealed that well trained physicians were more likely to asses
and manage asthmatic patients.38
Patient compliance is a corner stone in the success of med-
ical care especially for a chronic disease like asthma.19 The cur-
rent study revealed that the main barriers related to patients
were non compliance with follow up schedules and manage-
ment. Patient barriers revealed by other studies included pres-
ence of co-morbidities,39 non adherence to treatment,40
shortage of time,41,42 improper use of peak ﬂow meters,43
and errors in using inhalers.44,45
Perception of physicians about asthma guidelines 23Although the primary health care physicians of this study
had a positive attitude toward the outcome of adherence to
asthma guidelines yet, they had a low actual adherence rate,
low knowledge and practice scores. To enhance adequate med-
ical care to asthmatics, focus should be concentrated upon
increasing awareness and task based on job training of physi-
cians as well as providing spirometers and improving the fol-
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